
Randomized Block Design
and Covariance Desgin

Illustration
based on simulated data



Basic idea

• Error variance (noise) reduced by blocking the data (blocks are 
more homogeneous than entire data set; similarity to 
stratified sampling).

• Blocks based on other information (e.g. gender, pre-test, etc.)
• Design issue because we must include the variable that 

informs block formation.



Randomized Block Design



Covariance Design
• Covariate explains part of the variance, which would otherwise be treated 

as error variance (residual/unexplained variance)
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Simulated data

• Treatment (n=60) and control group (n=60)
• Pre-test, post-test

– pre-test score is used as the blocking variable

• Treatment group performs higher on post test



Simulated data
• id: person id
• group:

– 1 treatment
– 2 control

• pre_test:
– pre-test score

• post_test:
– post-test score

• block:
– 1/2/3 according

to pre-test 
(33%/67%)



T-test (No blocking)

• Simple comparison of groups using t-test
– p=0.058



Pre-test post-test scatterplot



No difference at pre-test



Participants blocked based on pre-test

• Anova without blocking:
• p=0.058 (see also t-test)

• Anova with blocking:
• p=0.001

• sum of squares block and
block*group plus error
approximately equal sum
of squares error in Anova 
above



Analysis Using Regression
• 2 dummy variables for blocks

– block 1 0/0
– block 2: 1/0
– block 3: 0/1

• Group
– Treatment 1
– Control 0

• Effect for treatment:
• p=0.001
• As in Anova



Pre-test as a covariate
• Pre-test is continuous variable
• Blocking uses information on pre-test relative to simple t-test
• But blocking means loss of information relative to covariance design
• Use of pre-test as a covariate

• ANCOVA:
• Further reduction of sum of 

squares error
• p=0.000…


